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wherein X 1 and X 2 independently represent O or S, R x , R 2 and R 3 
independently represent hydrogen, lower alkyl, lower alkenyl 
or lower alkynyl; R 4 represents tne following group: 
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wherein Y x and Y 2 independently represent hydrogen, halogen or 
lower alkyl, and Z represents substituted or unsubstituted 
aryl , or the following grpup : 



wherein m is an integer of 1 to 3 and R 6 represents hydrogen, 
hydroxy, lower alkyZL, lower alkoxy, halogen, nitro or amino, 
or a substituted or unsubstituted heterocyclic group selected 
from furyl and pyridyl; and wherein the substituted aryl and 
the substituted Heterocyclic group have 1 to 3 
independently-selected substituents selected from the group 
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consisting of lower alkyl , hydroxy/ lower alkoxy or lower 
alkoxy substituted with a substi/uent (s) selected from the 
group consisting of hydroxy, ljzfwer alkoxy, halogen, amino, 
azido, carboxy and lower alkofxycarbonyl , halogen, nitro, 
amino, lower alkylamino, d/( lower alkyl) amino, 

trif luoromethyl, trif luoafomethoxy , benzyloxy, phenyl, phenoxy, 
lower alkanoyl, lower sQkanoyloxy, aroyloxy, aralkanoyloxy , 
carboxy, lower alkoxVcarbonyl , lower alkylcarbamoyl , di (lower 
alkyl) carbamoyl, su^fo, lower alkoxysulf onyl , lower 
alkylsulfamoyl and di (lower alkyl) sulfamoyl ; or a 
pharmaceutical]^ acceptable salt thereof, as an active 
ingredient 



{ Amended) A method of treating" neurodegenerative itfisorders 

/^except for Pasrkinson's disease and attention defio/it 

hyperactivity disorder, which method comprised administering 
an effective dose of a xanthine derivative/represented by 




formula (I) 
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wherein X 1 and X 2 independently represent O or S, R 1# R 2 and R 3 
independently represent hydrogen, lower alkyl, lower alkenyl 
or lower alkynyl ; R 4 represents the following group: 
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wherein Y x and Y 2 independently represent hydrogen, halogen/ or 
lower alkyl, and Z represents substituted or unsubstitujred 
( aryl^ or the following group: 




wherein m is an integer of 1 to 3 and represents hydrogen, 
hydroxy, lower alkyl, lower alkoxy , /nalogen, nitro or amino, 
or a substituted or unsubstituted yneterocyclic group selected 
from furyl and pyridyl / and wherein the substituted aryl and 
the substituted heterocyclic /group have 1 to 3 
independently-selected substituents selectecL-f rom the group 
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consisting of lower alxyl, hydxoxy, lower a-Bcoxy or lower 
al s }^^y substituted w^h a substituent ( s ) selected from the 
group consisting of. hydroxy, lower alkoxy, halogen, amino, 
azido, carboxy and lower alkoxycarbonyl , halogen, nitro, 
amino, lower yalkylamino, di (lower alkyl) amino, 

trif luorome^hyl , trif luoromethoxy , benzyloxy, phenyl, phenoxy, 



lower alkanoyl , j lower alkanoyloxy, aroyloxy, aralkanoyloxy , 
carboxy^ Tower alkoxycarbonyl, lower alkyl carbamoyl , di (lower 
alky/) carbamoyl , sulfo, lower alkoxysulf onyl , lower 




alkylsulf amoyl and di (lower alkyl ) sulf amoyl ; or a 
pharmaceutically acceptable salt thereof, as an active 
ingredient . 



14.) (twice amended) A method of treating Alzheimer's disease^ 
which comprises administering an effective dose of the 
xanthine derivative represented by formula (I) : 

X 2 C 



wherein X 1 and X 2 independently represent 0 or S, R lf R 2 and R 3 
independently represent hydrogen, lower alkyl, lower alkenyl 
or lower alkynyl; R 4 represents the following group: 

Yi 





wherein Y 1 and Y 2 independently represent hydrogen, halogen or 
lower alkyl, and Z /represents substituted or unsubst ituted 
aryl , or the following group: 



wherein m is an integer of 1 to 3 and R 6 represents 
hydroxy, lower alkyl, lower alkoxy, halogen, nitro or/£mino, 
or a substituted or unsubst ituted heterocyclic groyp selected 
from furyl and pyridyl ; and wherein the substituted aryl and 
the substituted heterocyclic group have 1 jdo 3 



independently- selected pubstitutTnt^s sheeted irom the group 

Iqja^t 



tituent\i 
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consisting of lower aUcyl, Hydroxy / lower ^JHcoxy or 



alkoxy substituted with a substixuent (s) selected from the 
group consisting of hydroxy „/l owe r alkoxy, halogen, amino, 
azido, carboxy and lower/alkoxycarbonyl , halogen, nitro, 
amino, lower alkylamirro, di (lower alkyDamino, 

trif luoromethyl , t^if luoromethoxy , benzyloxy, phenyl, phenoxy, 
lower alkanoyl , /lower alkanoyloxy, aroyloxy, aralkanoyloxy , 
carboxy, low^r alkoxycarbonyl , lower alkyl carbamoyl , di (lower 
alkyl ) carbamoyl , sulfo, lower alkoxysulf onyl , lower 
alkyls^Qf amoyl and di (lower alkyl ) sulfamoyl ; or a 
pha^maceutically acceptable salt thereof, as an active 
lgredient. 



